submanifolds in the sense of Sahin, the distributions are on the normal bundle of the manifold but in this paper they are on the tangent bundle.
In this paper we review the basic definitions and information in Section 2; next, we define 3-semi-slant and 3-bi-slant submanifolds and show the existence of them by introducing some non-trivial examples and then we characterize them in Section 3. Finally, in Section 4, we investigate the geometry of distributions of 3-semi-slant submanifolds of 3-Sasakian and 3-cosymplectic manifolds.
Preliminaries
Definition 1 [2] LetM be a (2m + 1) dimensional manifold and ϕ, ξ , η be a tensor field of type (1, 1) , a vector field, a 1−form onM , respectively. If ϕ, ξ , and η satisfy
for any vector field X onM , thenM is said to have an almost contact structure (ϕ, ξ, η). 
where (i, j, k) is a cyclic permutation of (1, 2, 3).
The vector fields ξ i 's are called structure vector fields. Moreover, ifM admits a Riemannian metric g satisfying
then (M , ξ i , η i , ϕ i , g) i∈{1,2,3} is said to be an almost contact metric 3-structure manifold. It is easy to show that (4) implies
An almost contact metric 3-structure (M , ξ i , η i , ϕ i , g) i∈{1,2,3} is a 3-cosymplectic manifold if
and a 3-Sasakian manifold if
where∇ is the Levi-Civita connection ofM . By using (6) and (7), one can obtaiñ
in 3-cosymplectic and 3-Sasakian manifolds, respectively.
For an isometrically immersed submanifold M of a Riemannian manifoldM , we denote its induced Riemannian metric by the same symbol g and the Levi-Civita connection of M by ∇ . Let T M and (T M ) ⊥ be the tangent bundle and normal bundle of M , respectively. Then the Gauss and Weingarten formulas are given by∇
for X, Y ∈ T M and V ∈ (T M ) ⊥ , where D is the connection in the normal bundle, and B is the second fundamental form related to A by the following equation:
M is called totally geodesic if and only if B vanishes identically on T M .
Slant submanifolds in almost contact metric 3-structure manifolds
Let M be a submanifold of (M , ξ i , η i , ϕ i ) i∈{1,2,3} . Then for all X ∈ T M and V ∈ (T M ) ⊥ , we have
such that T i X (resp. N i X ) is the tangential (resp. normal) component of ϕ i X , and 
As a generalization of invariant and anti-invariant submanifolds, the authors have introduced slant submanifolds of almost contact metric 3-structure manifolds: Definition 3 [10] Let M be a submanifold of an almost contact metric 3-structure manifold
. M is called a 3-slant submanifold if for all i ∈ {1, 2, 3}, the angle between ϕ i X and T p M is constant θ , for each p ∈ M and each non-zero vector X ∈ T p M , linearly independent of ξ i . It means that the angle between ϕ i X and T j X is θ for all i, j ∈ {1, 2, 3}. Now we introduce the notion of semi-slant and bi-slant submanifolds of almost contact metric 3-structures. These notions generalize the concept of semi-slant and bi-slant submanifolds in almost contact manifolds. 
Definition 4 Let
(a) T M = D 1 ⊕ D 2 ⊕ D 3 , (b) The distribution D 1 is an invariant distribution, i.e. ϕ i (D 1 ) = D 1 , ∀i ∈ {1, 2, 3} ,
Definition 5 Let M be a submanifold of an almost contact metric 3-structure manifold
(M , ξ i , η i , ϕ i , g) i∈{1,2,3} .
We say M is a 3-bi-slant submanifold ofM , if there exist 3 orthogonal distributions
Thus a 3-semi-slant submanifold is a 3-bi-slant, in which θ 1 = 0 . In both Definitions 4 and 5, T M can
Moreover, for all X ∈ T M and V ∈ (T M ) ⊥ we put
where
, 2, 3} and α = 1, 2. In fact, by virtue of (11), it is easy to see that
Now, we give some non-trivial examples of 3-semi-slant and 3-bi-slant submanifolds of an almost contact metric 3-structure manifold.
Example 1 We consider an almost contact metric 3-structure
as follows:
and η i is the dual of ξ i for i ∈ {1, 2, 3} .
is a 9-dimensional submanifold ofM and T M is spanned by
We put 
Thus we have
Therefore, D 2 is a 3-slant with slant angle β = cos
). M is a 3-semi-slant submanifold ofM .
be the almost contact metric 3-structure manifold in the previous example and M be a submanifold ofM given by the following equations:
By defining 9 , ∂x 10 , ∂x 11 , in Examples 2 and 3 respectively, M is 3-bi-slant but not 3-slant. A sufficient condition for a 3-bi-slant submanifold with slant angles θ 1 = θ 2 to be a 3-slant submanifold is the following
Theorem 1 Let M be a submanifold of an almost contact metric 3-structure manifold
such that T M can be decomposed to three orthogonal distributions 
Moreover, in that case
Proof Let X ∈ D α and β α and θ α be the angles (ϕ i X, T j X) and (ϕ j X, T j X) , respectively. Using (4), (5), and (11), implies
Therefore, if (13) is satisfied, then the angles are equal. On the other hand, we have
and then from (15) and (16) it follows that
Thus, if T i T j X = λ α X , then λ α = −cos 2 θ α and θ α is constant. Conversely if M is a 3-bi-slant submanifold then β α and θ α are equal and constant. Thus, (17) is satisfied and it implies
Since 3-semi-slant submanifolds are 3-bi-slant submanifolds with θ 1 = 0 , the previous theorem is true for 3-semi-slant submanifolds too. The following theorem generalizes Theorem 5.1 of [3] , for 3-semi-slant submanifolds of an almost contact metric 3-structure. 2,3} such that all the structure vector fields are tangent to M . Then M is a 3-semi-slant submanifold if and only if ∃λ ∈ [−1, 0) such that for i, j ∈ {1, 2, 3} :
Theorem 2 Let M be a submanifold of an almost contact metric 3-structure manifold
Moreover, in that case λ = −cos 2 
Using (a) and by the same way as in the proof of Theorem 1, it can be proved that D is 3-slant with slant angle θ satisfying λ = −cos 2 θ .
Thus, M is 3-semi-slant. 2
Proof Using (5) and statement (a) of Theorem 2, implies
Since D 2 is orthogonal to structure vector fields, by (3), (5), (11) , and (18) we have
By using (4), (11) , and (18), equation (20) can be easily proved. 2
Theorem 3 Let M be a submanifold of an almost contact metric 3-structure manifold
and
Taking tangential and normal parts of (21),
If M is 3-semi-slant, then by putting D = D 2 and using (22) and statement (a) of Theorem 2, we obtain t j N i X = −T k X + cos 2 θX and also for all X ∈ D ⊥ , N i X = 0 . Conversely, by virtue of (22) and (a), we have
thus by Theorem 2, M is 3-semi-slant. 2
3-Semi-slant submanifolds of 3-cosymplectic and 3-Sasakian manifolds
Now, we study some geometric properties of the distributions of a 3-semi-slant submanifold when the ambient manifold is a 3-cosymplectic or a 3-Sasakian manifold.
Let M be a 3-semi-slant submanifold of an almost contact metric 3-structure manifold
Then ifM is a 3-cosymplectic manifold, using (8) it
On the other hand, ifM is a 3-cosymplectic manifold, then we have 0 
IfM is a 3-Sasakian manifold, then (8) 
Proof First, we show that if M is a 3-semi-slant submanifold, then 
IfM is a 3-Sasakian manifold, then by (7)
for all X, Y ∈ D 1 , since η i (Y ) = 0. Applying P 1 to (26) completes the proof. 2
Equation (24) shows that if D 1 is an integrable distribution, then the ambient 3-cosymplectic or 3-Sasakian manifold induces a 3-cosymplectic structure on D 1 . Now the following theorem shows an interesting geometric property of distribution D 1 . 
Theorem 6 Let
Equation (28) 
